We present a rapid, scalable, user-friendly method for in vitro production of high-purity 
2
DNA is instrumental to myriad applications in biological imaging, (bio)nanotechnology, 27 and synthetic biology. Many of the applications rely heavily on the availability of ssDNA.
28
Depending on the required size, scale, and purity, the production of ssDNA can become 29 prohibitively expensive or onerous. Although chemically synthesized ssDNA has become widely 30 available commercially, such DNA has an upper limit of ~200 nucleotides (nt) 1 
51
Protocol 2) that subsequently allows the selective precipitation ( Supplementary Fig. 2 ) and 3 recovery of both sense and antisense strands away from each other (Fig. 1c , Supplementary 53 Fig. 3 ). Substitution of a polymer-tagged primer had no noticeably adverse effects on PCR 54 production in terms of strand yield and purity ( Supplementary Fig. 4 ).
55
After PCR, we first recover untagged strand 1 in a supernatant by performing a
56
denaturing precipitation under alkaline conditions by addition of NaOH to 44 mM final 
106
For HDR, we assessed the performance of MeRPy-PCR generated ssDNA donors
107
( Supplementary Fig. 11 ) of varying size, relative to a purchased chemically synthesized 200 nt 108 donor from IDT. The ssDNA donor-mediated HDR removed a stop codon from a broken GFP 109 expression vector, restoring the GFP sequence and expression (Fig. 2a, Supplementary Fig. 12 ,
110
Supplementary Note 3). We generated 5 different ssDNA donors 200-1000 nt long, only varying 111 the homology-arm length. We produced the ssDNA donors at yields of ~13-34 pmol/100 μL 112 PCR (Supplementary Table 3 ). The efficiency of HDR was comparable for the different MeRPy-
113
PCR generated ssDNA and the 200 nt chemically synthesized donor. Table 4 ). Using the produced ssDNA scaffold (1.35 pmol/100 μL PCR,
120
Supplementary Table 5) we demonstrated folding of a DNA-origami barrel 20 (Fig. 2b, 
121
Supplementary Figs. 13 and 14) .
122
Finally, we demonstrated the ability to use MeRPy-PCR to generate a large library of
123
FISH probes with a Cy3 modified 5´ end (Fig. 2c, Supplementary Fig. 15 ). We were able to 124 generate ~70 pmol/100 μL PCR of Cy3-modified ~130 nt FISH probes (Supplementary Table 6 In summary, we have demonstrated that MeRPy-PCR can be performed without the need for 149 additional optimization beyond that needed for PCR in general, and can be used to recover high 150 yields of both forward and reverse strands, with a briefer protocol and higher yields for the 151 untagged strand. We further demonstrated that the generated ssDNA can be used in a variety 152 of demand-meeting applications in synthetic biology, (bio)nanotechnology, and biological 153 imaging. The short time frame to recover the strands is user-friendly and lowers the bar to rapid 154 in-house production of large quantities of ssDNA. Importantly, the low-cost production of strands 
